The 
Introduction
rom Chandler"s (1962) pioneering work on strategy and structure to contemporary studies of the "core competence" of the corporation (Prahalad and Hamel, 1990), researchers have examined the effects of combining multiple businesses within a single organization. The relationship between the composition of a corporation"s business portfolio and its economic performance has become a particularly prominent issue in strategic management research.
From a conceptual viewpoint, increasing levels of diversification should have positive effects on performance due to effects of economies of scope and scale, market power, risk reduction and learning. However, despite extensive studies on the topic, the impact of a diversified business portfolio on performance remains uncertain. "There is still considerable disagreement about precisely how and when diversification can be used to build long-run competitive advantage" (Markides and Williamson, 1994: 149) . Furthermore, as suggested by Nachum (1999) , the nature of diversification activity in developing countries seems to differ fundamentally from that in developed countries; hence, transferability of knowledge based on the latter to the former is limited. A few studies examining the "diversification-performance" (D-P) relationship in developing countries collected evidence to highlight the uniqueness in their diversification strategies (Lim and Teck, 1995) .
These studies suggest that conclusions drawn from firms in developed countries should be dealt with caution when we look at firms in developing countries. In this paper, we seek to study diversification activities and their implications for performance in developing countries. We will test hypotheses drawn from the experiences of developed countries with data collected from publicly listed firms in the People"s Republic of China. This paper is organized into four parts. The first part provides a review of recent studies on diversification strategy followed by the generation of several hypotheses regarding the performance implications of relatedness and over-diversification. The second part describes the data collection process, the construction of the regression model and the measurement of variables. The third part reports the results of the regression analysis. The final section presents our conclusion and explanation of the unique characteristics of diversification strategy in Chinese firms. 
Theoretical Considerations and Hypotheses

Relatedness and performance
In his pioneering study on diversification, Ansoff (1957) defined diversification as "the strategy to explore new market with new products." Ansoff considered diversification as one of the four generic strategies for firms to survive and develop. Later, Chandler (1962) introduced the idea of exploring patterns of diversification, which signified that different types of business portfolios might have different implications on performance. Decades later, Rumelt (1974) found that firms with interrelated business portfolios appeared to outperform firms with unrelated portfolios, independent of the type of corporate structure adopted. Rumelt concluded that firms that strictly confined their operations within their core skills and/or competences would enjoy higher growth and profitability than those that extend their business comprehensively without taking their own capabilities into account. Related diversification enhances performance through the leverage of knowledge gained in different product areas, while unrelated diversification adds administrative burden without economies of scope in developing competences.
A number of studies have lent support to Rumelt"s finding (see Ramanujam and Varadarajan"s synthesis, 1989) , and powerful arguments for the superiority of related diversification have been advanced in the area of corporate strategy. In general, the argument is that related diversification affects firm performance through economies of scale and economies of scope (Teece, 1982) , risk dispersion (Berger, 1995) , and core competences building (Markides, 1994) . More specifically, the theory involving the diversification-performance (D-P) linkage can be summarized as follows: first, related diversification reduces the expansion and administrative cost from the new operations, thereby achieving competitive advantage and driving up performance; and second, unused productive services are a selective force in determining the direction of expansion (Penrose, 1959) . Excess resources are mostly employed in similar ways, so that firms do not diversify in a random way (Teece et al., 1994) . Related diversification, in which businesses are similar with respect to resource characteristics, facilitate the sharing of manufacturing facilities, raw materials, marketing network, experience, skills and other firm-specific resources. On the one hand, the frequent transfer of knowledge and experiences among different business units would enhance innovation and efficiency, which in turn would enrich the knowledge capital pool. On the other hand, firms enjoy economies of scope by expanding into similar industries to tap excess resources. Finally, when there are redundant resources in operations that the manager cannot divest with ease, then expansion into a similar/related industry appears to be an attractive option. 
H1:
Related diversification enhances firm performance.
H1a:
The level of relatedness is positively correlated with performance.
H1b:
Related diversifiers enjoy higher performance than their unrelated counterparts.
Level of diversification and performance
That there is a limit to how much a firm can diversify is a well-accepted proposition in the strategy literature. Grant et al (1988) pointed out that to a certain extent, the variation in performance and the number of businesses are positively correlated. This implies that the "D-P" relationship is not meant to be linear: while benefits accrue to diversification, at some point these efforts are also associated with major costs. Markides (1992) defined the cost of diversification as loss of control and effort (due to increased shirking), coordination cost and other diseconomies resulting from conflicting "dominant logics". Williamson (1967) concluded that the loss and/or distortion of information as it passed from one layer of a firm"s hierarchy to the next created X-inefficiency that put a limit on how much a firm can grow. Empirical evidence also shows that a great number of American firms had restructured their business scope since 1980 (Lewis, 1990) , and that half of them had chosen to refocus (Markides, 1995) meaning that they had reduced the number of businesses and returned to their relatively specialized domains. Palich et al (2000) offered three different models to depict the "D-P" relationship: a linear model ( Figure  1a) , an inverted-U model ( Figure 1b ) and an intermediate model (Figure 1c ). Based on a meta-analysis of fifty-five previously published studies, Palich et al provided evidence to support the curvilinear, inverted-U model, that is, firms seem to benefit from increased diversification at the beginning but tend to suffer from non-stop expansion.
Based on this evidence, we can argue that the marginal cost of diversification increases rapidly as diversification reaches a high level. Thus an optimal level of diversification may exist, with performance decreasing after that point.
Therefore, a moderate level of diversification would seem to be the rational choice for managers.
H2:
The "D-P" relationship exhibits the "inverted-U" pattern. H2a: A moderate level of diversification is superior to a low level of diversification in terms of firm performance. H2b: Diversification is positively related to firm performance across the low to moderate range of diversification.
H2c:
Diversification is negatively related to firm performance across the moderate to high range of diversification.
Model, Variables and Data
Model construction
To determine the effect of diversification and relatedness on firm profitability, the following model is used:
This model is grounded in economic and strategic theory. The inclusion of "relatedness" is based on the theory that states that different types of diversification activities have different effects (positive or negative) on performance. The "level of diversification" is included based on the belief that variation in performance can be explained by the increased or decreased levels of diversification. Also, it is the authors" intention to examine the "pure effects" of diversification and the pattern on performance respectively. "Scale" is introduced as the control variable. It has only been about two decades since China first moved to the market economy system. Chinese firms would by no means have fully tapped the benefits of economics of scale. Consequently, the variation in size between different companies will have significant effects on performance, which if not accounted for, may substantially affect the predictability of the other two variables.
Measurement of Variables
Level of diversification
For a firm, we calculate its entropy index of diversification using Palepu"s (1985) measure, as follows:
where Diver i is the level of diversification in a firm i; p j is the percentage of j th business in the firm i"s total sales, and n is the total number of businesses in the firm i.
This entropy measure is one of the most widely used methods in quantifying a firm"s level of diversification and is proven to have high internal reliability and good mathematical characteristics for statistical analyses (Yin, 1999 ). The measure is in effect a SIC-based approach, which treats businesses in the same SIC level as homogeneous and makes distinction with those in different SIC categories. Although Robins and Wiersema (1995) have criticized this underlying assumption of the entropy approach, Hall and John (1994) proved that this measure of diversification grasped the essence of business portfolio and thus had important implications for strategic management research.
To test the hypothesis of the existence of an optimal level of diversification, it was necessary to identify whether a firm was an over-diversifier or not. We followed Markides"s (1994) approach in classifying firms as either refocused or not, that is, the dividing point is [mean Diver+1/2S.D.]. Using this method, we introduce a dummy variable (Dumy_overdiv) to explore the "D-P" linkage. Dumy_overdiv is labeled "0" when the level of firm diversification is less than the dividing point, otherwise it would be labeled "1".
Scale
Firm revenue is one of the most widely used proxies for the size of a firm (e.g., Robins and Wiersema, 1995). The sample firms in this research are listed companies in China. These firms generate huge incomes every year. In this study, the size of the firm is operationalized as the log of revenue divided by 10 million. It is calculated as follows: SCALE i = Ln (Annual sales/ 10000000), where SCALE i is the firm i"s size.
Relatedness
To measure relatedness we adopt the concentric measure developed by Montgomery and Hariharan (1991) . This measure has been used by others to capture the essence of relatedness in a business portfolio. Consistent with previous researchers, the measure of relatedness is based on the SIC-code system. Based on this system, we classified all business sectors into 21 industrial groups (see Table 1 ). The "other" category refers to businesses that do not fall into any of the stated categories.
Consequently, the business units in the same group would have the same group code 1, otherwise the code would be 0. Furthermore, the multiple of sales distribution is used as a weight. Thus, relatedness is calculated as follows:
where the m j n k represents the percentage of sales of two business units in the firm i; (0, 1) where 1 is when the two units have the same group code, otherwise, 0.
Performance
The accounting-based measure, return on investment (ROI), is used as the indicator of firm performance. ROI is one of the most widely employed measures of performance (Hall, 1994; Markides, 1995; Palich et al., 2000) . ROI is calculated as:
(Earnings before interests and taxes)/ (equity + long term debt) 2 .
To reduce the effects of unusually good or bad industries (i.e. the industrial interference with firms" performance), we deduct industry-weight ROI from the firm"s ROI to obtain the final measure, WROI, as follows:
where WROI i is the weighted ROI of firm i; m kj is the firm i"s sales proportion of j th business in industry k; avg k is the industry k"s average performance; n is the total number of businesses of the firm i.
To obtain the average performance of each industry, the classification system presented in Table 1 is employed. Firms with the same code in an industry are grouped together, and using their sales as weight, the average ROI of every industry is estimated.
Sample selection
Out of the pre-defined population of 887 listed companies, which published their annual reports before April 30, 2000, we identified 235 sample firms with detailed analysis of their diversification activities and sales distribution in their reports. Although the sample was not randomly selected, the relatively large proportion of sample to population (235/887) rendered the selection problem slim. In addition, PT (Particular Transfer) and ST (Special Treatment) shares were not included because of problems of heterogeneity. The number of firms in the sample pool was distributed evenly in the two listing places: 118 in Shenzhen Stock A and 117 in Shanghai Stock A respectively, which indicated that there was no problem with selection bias and that the listing place was not a factor needed to be controlled for.
Based on the results of the preliminary analysis, 8 cases were excluded because of outlier problems. Two criteria were followed for exclusion: first, firms with WROI greater than 30% above the average level of performance in the sample pool; second, firms with residual deviation greater than 3 times of standard deviation in the preliminary regression. The inclusion of these outliers was likely to distort the regression model. After the elimination, the final sample size was 227 firms comprising 115 firms in Shenzhen stock A and 112 firms in Shanghai stock A.
The null hypothesis test was conducted to determine whether the final sample was representative of the whole population (coefficients reported in Table 2 ). The difference between the sample and population with respect to performance (ROI) was insignificant, from which we concluded that the firms in the final pool could reflect the whole population of listed companies.
Results and Analysis
The descriptive statistics and correlations for all variables in the study are presented in Table 3 . The low intercorrelations among variables suggested that there were no problems with multicollinearity. The only apparent high correlation for the independent variables occurred between the RELATE (level of relatedness) and SCALE (firm size) variables. Therefore, multicollinearity did not appear to represent a major problem for this study. In addition, the low correlations between independent variables together with significant correlations between independent and dependent ones (SCALE and WROI) suggested that there were sufficient independent variations among the variables employed in this study to allow discrete effects to be estimated.
The estimated coefficients regressed on the entire sample data set are reported in Table 4 . The results were somewhat a mixture of expected and unexpected outcomes. The entire model accounted for roughly 21.8% of the total variance. Although SCALE and RELATE showed some correlation in the descriptive analysis, the value of VIF (Variance Inflation Factor) and Tolerance suggested that there was no problem with multicollinearity. In addition, the value of Durbin-Watson was around 2, which indicated that there was no problem with sequential correlations. As expected, the firm"s size (SCALE) and the level of relatedness among business portfolio (RELATE) both significantly correlated with the firm"s economic performance. Conventional economic theories are in agreement regarding the rationales underlying a firm"s efficiency boundary. Our findings indicate that the benefits of economies of scale have yet to be fully tapped by Chinese firms. Therefore, the increase in scale should boost firm performance through the benefits of economics of scale 3 .
However, unexpected results arose from the relationship between the level of relatedness and performance. The RELATE variable was negatively related to performance. This implies that higher levels of relatedness either makes little contribution to the performance improvement (which contradicted prior studies in strategic management) or debilitates the firm"s economic output. Hypothesis 1 was therefore not supported. Perhaps prior studies have not paid sufficient attention to the adverse effects of increased levels of relatedness on performance.
Next, a regression was conducted using the dummy variable "Dumy_overdiv" to replace Diver in order to find out the performance differences between the different levels of diversity (see Table 5 ). Here, the regression model is constructed to serve the same purpose as that of a univariate analysis of variance model, with performance as the dependent, Dumy_overdiv as the fixed factor and SCALE and RELATE as the covariates.
As shown in Table 5 , the model explained roughly 20.4% of the variance in performance (adj.R 2 =0.204), which indicated sufficient predictability and reliability. The Dumy_overdiv sign was positive but insignificant, which indicated that firms with higher levels of diversity may outperform their lower counterparts; however, the performance difference was not significant. As such, Hypothesis 2 could not be supported. Yet Palich et al (2000) argued that with the inverted U model of diversification-performance relationship, an optimal level of diversification exists, with performance decreases to either side of that point of maximization.
The regression results in Table 6 showed the distinctive characteristics between the two sub-sample groups divided by dummy variable, Dumy_overdiv. In the sub-sample with low levels of diversity, the level of diversity (Diver) was positively and significantly correlated with performance. However, regression on the sub-sample with higher levels of diversity did not show any clear results. Hence, it was reasonable to deduce the existence of an efficient boundary of diversification. At least, the "D-P" linkage in Chinese firms exhibited the intermediate pattern. Hypothesis 2 was therefore partially supported in that moderate levels of diversification would be a rational choice for managers to maximize profit.
Discussion
Kang and Ke (1999) suggested that different market backgrounds may have different implications for firms" diversification-performance relationship. They found that the level of a country"s market prosperity negatively correlated with the level of firm diversification, that is, the more developed the market, the more firms chose to refocus. The cross-national comparisons in firm strategy have special implications with regard to environmental and industrial background. Similarly, Palepu (1997) pointed out that focused strategies may be wrong for emerging markets. Nachum (1999) , in his investigation of developing countries, noted that to a large extent, the variety in performance can be attributed to specific characteristics of the region (e.g., the size of domestic markets) and the existence of regional economic ties. He further noted that the social cultural environment had a great impact on firms" diversification activities. Our study supported the argument that Chinese firms have managerial rationales different from that advanced by conventional economic theories.
First, the results of this study showed that firm scale positively and significantly correlated with performance. The size of the Chinese firms was relatively small and therefore they were ready to exploit the benefits of economics of scale through expansion.
Second, the significantly negative impact of relatedness on firm performance highlighted the distinctiveness in the operating rationale of firms in less developed countries, such as China. The empirical results strongly supported the positive contribution of unrelatedness to performance. This suggests that firms can enhance their performance by expanding into new, unfamiliar industries and at the same time decreasing the level of relatedness. We will attempt to explain this phenomenon in the following discussion.

Distinctiveness in less-developed countries
Kang and Ke (1999) used the term "starting point principle" to describe the situation where the efficient level for firms to diversify with respect to scale is positively correlated with a nation"s level of market prosperity. In China, it is less sophisticated for firms to diversify into unrelated, unfamiliar industries than their counterparts in developed countries because of the relatively low efficiency of the free market system. Khanna and Palepu (1997) investigated the diversification activities in several developing nations and found great differences between oriental and western management rationales. Although conceived as dinosaurs in the west, large firms in emerging markets maintain substantial competitive advantage by filling out voids in governmental functions. Support systems that are taken for granted in developed nations (e.g., information services, transportation network, broadcasting system) are inadequate in developing nations. Therefore, large firms in developing countries are encouraged to enter these industries to set up their own self-support systems. The level of unrelatedness thus increases, yet performance does not seem to go down. In addition, non-market factors may also interfere with related firms" performance and conceal the negative effects of unrelatedness, such as regional protection, legal system deficiencies and the infant market mechanism.

Profitability and growth opportunities
Stimpert, et al. (1997) argued that firms operating in industries characterized by low profitability and low growth opportunities tended to expand by entering into new businesses. Hence, diversification is a means of escaping from less profitable industries. Moreover, in a rapid growth market like China, new industries and expansion opportunities are cropping up almost on a daily basis. All firms, no matter startups or "veterans", are placed at the same starting point when they enter those newly opened industries. So both large and small firms are encouraged to invest their resources in expansion with the hope of better profitability. Furthermore, because of the vast market potential of the new businesses, the risks of expanding into unrelated markets are relatively low. By moving quickly, the firm can also tap the benefits of "first mover" advantage.

Cost and benefit dynamics
Jones et al"s (1998) research indicates that there are not only benefits but also costs pertaining to related diversification. The frequent exchanges of ideas, personnel and skilled employees between two related business units are likely to add to administrative costs. Consequently, performance may decrease when relatedness reaches a high level. As such, the famous management slogan of "sticking to the knitting" may well be a hidden trap.
Although we cannot develop convincing logic to explain the positive contribution of unrelatedness, some recent research on this issue suggested that we should take a fresh look at the essence of relatedness and its implications for performance. These studies describe how relatedness may interfere with firm performance, and that performance is not a guaranteed result of increased relatedness. However, these are all qualitative studies which have not been empirically supported.
Finally, contrary to Hall"s (1994) study, we found that the "D-P" linkage exhibited the intermediate model in Chinese listed firms. Diversification can be tied to the notion that it will yield positive but diminishing contribution to performance beyond some point of optimization. Observations show that many industries in China have low entry barriers and high growth potential that persuade managers to expand into new businesses. Therefore, the risk of diversifying into different industries is outweighed by the expectation for future yield. In addition, Khanna and Palepu (1997) noticed the lack of support systems in developing countries, such as communication infrastructure. The rational choice for large firms, therefore, is to diversify into those industries to fill up the voids of government and to develop a brand to spread the cost of maintaining it across multiple lines of business.
Conclusion and Implications
In this study, we analyzed 227 Chinese listed companies in order to investigate the D-P linkage in the context of a less-developed country. The most important and interesting finding of this study is that the level of relatedness negatively correlates with firm performance after some firm-specific variables are controlled for. We attribute this finding to three arguments: the distinctive nature of markets in less-developed countries, profitability and growth opportunities, and finally, cost and benefit dynamics. These three arguments appear to shed light on the D-P linkage in emerging markets and help us understand firm behavior in these markets.
Consistent with prior findings regarding the relationship between firm size and performance, we found strong support for the positive contribution of large firm size to economic output. This implies that Chinese firms have yet to fully tap the benefits of economics of scale and that scale expansions do help to improve performance. Regarding the level of diversification, the results from the Chinese firms suggested that an optimal level of diversification exists, that is, once diversification reaches the optimal point it will have diminishing effects on performance.
In sum, this study questioned the generalizability of existing economic theories drawn from developed countries. It has shown that in the case of an emerging country like China, the nature and characteristics of the relatedness-performance linkage, the diversification-performance linkage and the benefits of economics of scale are quite different from those of developed countries. 
